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Brief review of
our theoretical model
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C Neutrino-nucleus cross section t

Ly = =L cos Ocl,J"
V2 d*c  Gicos?fc |K| LW (q.)
= w
A dw 42 k| M b .
Luw = kukl + kiky — gk - K & iuuank®K™ Wi = 3701741 (q)| ) (£177 (0)]0)6™ (po + g — py)
Leptonictensor f Hadronic tensor

The cross section in terms of the response functig(g,w):

d*o G2 cos? 0, 0 [(q® —w?)? w?
_— = K'|E! cos® = G2 2 (R
d cos fdw T el E; cos 2 [ qf == il G
0 2 _ .2 ¢
+ 2 (ta,112§ + q2q2w ) (GM M2 + G* ):l: EA;_El tan® = G4 G M

Nucleon properties Form factors: Electric{s5Magnetic G, Axial G

Nuclear dynamics Nuclear Response FunctioR§qw) 2 Nuclear Matrix elements
IsovectorR (t); Isospin Sphongitudinal R (t s10); Isospin Spin Transverge {t sxq)
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Our theoretical model for Nuclear Response Functions
%

Ry =" [(nOww)|0)? 8w — (B, — Ey)] R(@.q) = ——Im[[@. q.q)
n#0
1p-1h 1p-1h 2p-2h:
Quasielastic (n MN) 1™ production two examples

Unified description of several channels
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Bare responses in sewnlassical approximatioglocal Fermi gas

Local Density Approximation (LDA)

q+q

ke (1) =[3/2 p*r (N}

Densityprofiles taken fromexperimental

nuclearchargedensitydistribution

M. Martini, M. Ericson, Ghanfray J.Marteau, PRC 80 065501 (2009)
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also called NN also called NN SRQIMEC
Short Rang Correlations jnterf. or 1b2b interf.
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also calledh mediated MEC

Several partial components

«QE (1 nucleon knoebut)
oPion production
oMultinucleon excitation



Switching on the interaction: random phase approximation (R

A External force acting on one nucleon is transmitted

. to the neighbors via the interaction
o= - .
T ng A The nuclear response becomes collective
U, T8 /g 0 0 0
. /o ----‘® -
i) |
I[IT=1I"+1I" VII

LA Imll = [11]* ImV + |1+ I V|* TmlII°

/

M. Martini, M. Ericson, GChanfray J.Marteau, PRC 80 065501 (2009)
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i 0 ; exclusive channels:
e 1 ‘ QE 2p-2h,n- ~NX
i coherent”
oosfl-/ A production
R . Several partial components treated
0 e A L in selfconsistent and coupled way
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Examples of RPA nuclear responses

Isospin Spin Transversg R

T.Katori M. Martini, J. Phys. G 45013001(2018)
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Testing our responses In other processes

Electron scattering

Martini,J.Phys.Conf.Se408 (2013) 012041
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Pion scattering

M. Martini, M. Ericson, GChanfray J.Marteau, PRC 80 065501 (2009)
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